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cleanup goals were established to reduce the 
excess lifetime cancer risk to 1~ to 1~. For 
non-carcinogenic compounds, the goal is a 
Hazard Index (HI) equal to 1 or less. 
Individua: ground water remediation standards 
are based on the more stringent of SOW A 
MCLs or non-zero MCLGs, or State background 
levels. If these levels cannot be met, the ROD 
will be amended. 

INSTITU1TJN AL CONTROLS: Deed, land use, 
and ground water use restrictions will be 
implemented. 

KEYWORDS: Acids; Air Stripping; Background 
Levels; Benzene; Capping; Carcinogenic 
Compounds; Chromium; Clean Air Act; Clean 
Water Act; Direct Contact; Excavation; Ground 
Water; Ground Water Monitoring; Ground 
Warcr Treatment; Institutional Co:~trols; Landfill 
Closure; Lead; MCLs; MCLGs; Metals; O&M; 
Offsite Disposal; Onsite Containment; Cmsite 
Discharge; Onsite Disposal; Onsite Treatment; 
Organics; PCE; Phenols; RCF~; Safe Drinking 
Water Act; Soil; State Standards/Regulations; 
Surface Water Monitoring; TCE; VOCs; Water 
Quality Criteria. 

LORD SHOPE LA.~DFILL, r A 
First Remedial Action - Final 

June 29, 1990 

The 25-acre Lord Shope Landfill site is an 
inactive hazardous waste landfill in Girard 
Township, Erie County, northwestern 
Pennsvlvania. The site consists of a 4-acre 
landfill and adjacent areas of contaminated soil, 
surface water and ground water. The 
surrot:nding area is primarily agricultural anc 
residential, with tw0 unnamed tributaries of Elk 
Cre·ek bordering the site tc the north and west. 
From the mid-J950s to 1979, industrial wastes, 
including s~nt adhesives, dcgreasing solvents, 
acids, caustics, and wmc drummed wastes 
were disposed of onsitc from ncarbv facilities. 
During 1982 and 1983, rcsponsibjc parties. 
u:~der an agreement with the State, 
implemented a remedial alternative, which 
included removing 81 exposed drums, capping 
the landfill, and installing c l0w permeability 
ground water cutoff wall tc reduce leachate 
production from the landfill and to divert 
ground water flow around th(· site. Landfill 
leachate has, however, resulted in VOC and 
inorfanic ground water contamination b0th 
beneath and t0 the north of the landfill, witb. a 
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contaminant plume migrating towards the 
north. Surface soil around the landfill has also 
been found to contain elevated levels of VOCs. 
The primary contaminants of concern affecting 
the landfill material, surrounding soil, and 
ground water are VOCs including benzene, 
PCE, and TCE; and metals including arsenic, 
chromium, and lead. 

The selected remedial action for this site 
includes in-situ vapor stripping using vacuum 
wells to volatize and remove VOCs from the 
landfill material and the surrounding soil; 
collection and treatment of gas emissions 
generated by the vapor stripping process using 
carbon filtration; ground water pumping and 
treatment including pretreatment for metal 
removal, followed by air stripping, to halt 
plume migrat1on, with final discharge of treated 
ground water into the nearby surfact: 
tributaries; implementation of site access 
restrictions and institutional controls including 
ground water US<' restrictions. The estimated 
present worth cos! for the remedial action is 
$5,760,000, which includes an annual O&M cost 
of $420,000 for vears 0-2, and $310,000 for 
years 3-50. · 

PERFORMANCE STANDARDS OR GOALS: 
Chemical-specific soil criteria for the iandfill 
material and the surrounding soil were not 
provided, but wil. be determined during the 
remed1al design and will be based on soil 
contaminant levels that will not significantly 
impact the underlying ground water. Ground 
water cleanup goals will meet SDWA MCi..s or 
proposed MCLs (PMCLs), and a 10-4 excess 
cancer risk or a hazard Index = 1. Target 
ground water cicanup levels include p:;:::E 
5 ug/l (PMCU, TCE 5 ug/1 (MCU, benz~·•e 
5 ug/1 (MCU, arsenic 20 ug/l (based on an 
excess cance~ risk of 10-4), chromium 50 ug/1 
(\lCU, and lead 15 ug/l (risk-based 
calculatwn). Ground water goals will be 
rt>\·iscd tc. mccr background levels 1r. 

acwrdance with State ARARs. Air emissions 
from the air stripping of the grounc water 
treatment system and the gas released from the 
in-situ vapor strippin~-; process will be treated 
to meet State standards. 

I''STITL :IONAL COr\TROLS: Ground water 
usc rcstnctions will be implemented to prevent 
pcrmittmg and construction of gwund water 
wells in the contaminated plume area. 



KEYWORDS: Air Stripping; Arsenic; Benzene; 
Carbon Adsorption (GAO; Carcinogenic 
Compounds; Chromium; Clean Air Act; Direct 
Contact; Ground Water; Ground Water 
Treatment; Institutional Controls; Lead; MCLs; 
Metals; O&M; Onsite Discharge; Onsite 
Treatment; PCE; Plume Management; RCRA; 
Safe Drinking Water Act; Soil; State 
Standards/Regulations; TCE; Treatment 
Technology; Vacuum Extraction; VOC:s. 

M.W. MANUFACTURING, PA 
Second Remedial Action 

June 29, 1990 

The 15-acre M.W. Manufacturing site is a 
former copper recovery facility in Montour 
County, Pennsylvania, two miles north of 
Danville. The Pennsylvania Department of 
Transportation (PennOOT) maintains a storage 
area immediately north of the site, and 
farmlands and wooded lots are adjacent to the 
site on the west and south. Mauses Creek 
flows in a southerly direction past the site. 
Several private residences, motels, gas stations, 
restaurants, and a Head Start school are located 
just north of the Penn OOT storage area and 
rely on private ground water wells for drinking 
water. From 1966 to 1972, M.W. Manufacturing 
was engaged in secondary copper recovery 
from scrap wire, using both mechanical and 
chemical processes. Granular carbon wastes 
generated by the chemical process were 
dumped onsite, and spent solvents and acids 
were allegedly disposed of onsite. In 1972, 
M.W. Manufacturing filed for bankruptcy and 
the Philadelphia National Bank acquired the 
property. Warehouse 81, Inc., acquired the site 
in 1976 and unsuccessfully attempted to recover 
c~pper from the large waste piles of fluff 
material (fibrous insulation materials 
contaminated with metals and solvents). The 
initial remedial investigation revealed several 
areas posing potential threats to public health: 
the carbon waste pile, four wire-fluff waste 
piles, a surface impoundment, a buried lagoon, 
and contaminated soil, drums and storage 
tanks. A 1989 remedial action addressed the 
concerns for direct contact with, and migration 
of contaminants from, the carbon waste pile by 
excavating the carbon waste pile and 
incinerating the waste offsite. This second 
remedial action addresses the remammg 
principal threats at the site by treating the 
onsite waste and contaminated soil. A 
subsequent remedial action will address 
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possible remediation of contaminated ground 
water and offsite soil, sediment, and surface 
water contamination. The primary 
contaminants of concern affecting the soil, 
debris, and lagoon water are VCX:s including 
PCE and TCE; other organics including PCBs; 
and metals including lead. 

The selected remedial action for this site 
includes excavation and onsite incineration of 
approximately 32,000 cubic yards of fluff waste, 
followed by stabilization of the 
lead-contaminated ash and offsite disposal of 
residual ash; excavation and onsite incineration 
of approximately 13,000 cubic yards of 
contaminated soil, followed by onsite 
stabilization, as necessary, before offsite 
disposal; backfilling and capping the soil 
(landfill closure) under the fluff waste piles; 
covering the soil not under the fluff piles using 
hybrid closure (topsoil cover and revegetation); 
onsite treatment of approximately 86,000 gallons 
of lagoon water using carbon adsorption and 
metal removal, followed by onsite discharge to 
surface water; and onsite incineration of 
approximately 40 cubic yards of waste 
contained in tanks and drums, followed by 
stabilization of the ash and offsite disposal; and 
ground water monitoring. The estimated 
present worth cost for this remedial action is 
$35,950,000, which includes an estimated annual 
O&M cost of $39,000 and an additional 
estimated $20,000 every 5 years. 

PERFORMANCE STANDARDS OR GOALS: 
Action levels have been established for 
soil/waste based on a 10-<> cancer risk level or 
an HI of 1.0, where technically feasible. If soil 
cannot be feasibly cleaned to the lQ--6 risk level 
(e.g., excessive volume of contaminated soil in 
one particular area onsite), cleanup will reduce 
the additional incremental risk to the ground 
water to 1~ levels or to MCLs, whichever are 
more stringent. Chemical- specific cleanup 
levels for soil, fluff waste, and drummed and 
tanked wastes were provided for eight indicator 
contaminants including PCE, TCE, PCB, and 
lead. 

INSTITUTlO!\: AL CONTROLS: Not applicable. 

KEYWORDS: Benzene; Capping; Carbon 
Adsorption (GAO; Carcinogenic Compounds; 
Clean Air Act; Clean Water Act; Closure 
Requirements; Debris; Dioxin; Direct Contact; 
Excavation; Ground Water Monitoring; 
Hybrid/ Alternate Closure; Incineration/Thermal 
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Destruction; Landfill Closure; Lead; Metals; 
O&M; Offsite Disposal; Onsite Discharge; 
Onsite Treatment; Organics; PCBs; PC£; RCRA; 
Soil; Solidification/Stabilization; Solvents; State 
Standards/Regulations; Surface Water; Surface 
Water Treatmen~; TCE; Treatability Studies; 
Treatment Technology; VOCs. 

OSBORNE LAATIFILL, P A 
First Remedial Action 

September 28, 1990 

The 15-acre Osborne Landfill site is an inactive 
abandoned coal strip mine in Pine Township, 
Mercer County, Pennsylvania. The site is in a 
semi-rural area with a large natural pond, 
woodlands, <.nd wetlands bordering the site to 
the west. The shallow Clarion aquifer is 
present cast of the strip mine highwall. The 
portion of the aquifer that formerly overlaid the 
site was excavated during stripping activities. 
After the mine was abandoned, the strip mine 
pit filled with ground water. From the late 
1950s to 1978, contaminated spent foundry sand 
and other industrial and municipal wastes were 
disposed of into the pit. Other wastes 
including trash and drums containing solvents, 
wastewater, and coolants, were disposed of 
onsite, gradually filling the strip mine and 
displacing the water. The site holds an 
estimated 233,0JO cubic yards of fill material. 
In 1983, Cooper Industries, an operator of the 
site, removed approximately 600 drums of 
waste and 45 cubic yards of soil from the site 
and installed a fence to restrict site access. 
EPA has divided the remedial action into five 
operable units. Operable Unit 2 (0U2), which 
addresses contaminated wetland sediment, and 
OUS, which addresses the contaminated 
Homewood aquifer will be implemented in a 
subsccuent Record of Decision (ROD). This 
ROD ~ddresses the remaining three operable 
units. OU1 addresse~ solid waste fill material 
including foundry sane and othc~ onsite pond 
sediment, OC3 addresses lcacJ-,;,tc associated 
with the onsite water table, and OU4 addresses 
the Clarion aquifer. The primary contaminants 
of concern affecting the sediment and ground 
water arc VOCs including benzene and TCE; 
other organics including PCBs and P AHs; and 
metals including arsenic, chromium, and lead. 

The selectee rem:_·jial action for this site is 
comprised of thrL'C operable units. The 
primary remedy for OU1 includes constructing 
a slurry wall barrie: around the perimeter of 
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the fill, constructing a clay cap over the fill 
material, ground water pumping and treatment 
using equalization, pH adjustment, chemical 
precipitation, clarification, sand filtration, and 
carbon adsorption, followed by injection into 
the onsite mine pit; offsite disposal of ground 
water treatment residues; ground water 
monitoring; and implementing institutional 
controls including deed restrictions. A 
contingency remedy for OU1 will be 
implemented if performance standards cannot 
be met during the pre-design stage of remedy 
implementation and includes regrading the site, 
excavating and placing solid waste in a RCRA 
Subtitle-C onsite landfill; long-term ground 
water monitorint;; and implementing 
institutional controls. If the primary remedy 
for OU1 is implemented, no additional action, 
other than the primary OU3 remedy of ground 
water monitoring, is necessary for ou:;. If the 
contingency remedy for OU1 is implemented, 
the contingency remedy for OU3 also must be 
implemented. The contingency remedy for 
OU3 includes dewatering the site during 
excavation; isolating the fill area from the 
onsite mine pools; treating the ground water 
using equalization, clarification, and sand 
filtration for solids removal, and carbon 
adsorption for organics removal, followed by 
onsite discharge; and ground water monitoring. 
The selected remedy for OU4 includes pumping 
and treatment of ground water in the Oarion 
Formation using air stripping, onsite air 
emissions treatment, onsite injection of treated 
ground water, and ground water monitoring. 
The estimated present worth cost for the 
primary remedies is $18,681,000 with an annual 
O&M cost of $904,000 ior 30 vears. If the 
contingency remedies a:-~ implemented, the 
estimated present worth cost is $17,811,000, 
which includes an annual O&M cost of 
$940,000 for 30 years. 

PERFORMANCE STANDARDS OR GOALS: 
The selected source remedv will not reduce the 
current level of contamination in the fill arec_, 
hut will maintain an average PCB concentratior. 
level of 23 mg/kg. EPA's PCB Spill Cleanup 
Policv for a reduced access area is met bv this 
alter~ative. Ground water contaminants will be 
remediated to the following background levels: 
TCE 0.2 ug/1, benzene 0.2 ug/1, PCBs 1 ug/1, 
chromium 50 ug/1. lead 15 ug/1, and arsenic 
22 ug/1. If any ground water contaminants 
exceed S8W A MCL5 or MCLGs, the remedv 
will continue until these goals arc met. -



INSTITUTIONAL CONTROLS: Deed 
restrictions will be implemented to reduce 
exposure to the site. The State has required 
that mining within a 1/2-mile of the site be 
restricted. 

KEYWORDS: Air Stripping; Arsenic; 
Background Levels; Benzene; Capping; Carbon 
Adsorption <GAC); Carcinogenic Compounds; 
Chromium; Clean Water Act; Contingency 
Remedy; Direct Contact; Drinking Water 
Contaminants; Excavation; Offsite Disposal; 
Ground Water; Ground Water Monitoring; 
Ground Water Treatment; Institutional Controls; 
Lead; MCLs; MCLGs; Metals; O&M; Onsite 
Containment; Onsite Discharge; Onsite 
Treatment; Organics; PAHs; PCBs; Plume 
Management; RCRA; Safe Drinking Water Act; 
Sediment; Slurry Wall; Solvents; State 
Standards/Regulations; TCE; Toxic Substances 
Control Act; VOCs. 

RAYMARK, PA 
First Remedial Action 

September 28, 1990 

The i-acre Raymark site is an active metal 
manufacturing and electroplating plant in the 
Borough of Hatboro, Montgomery County, 
Pennsylvania. The site is in an industrial area 
and is approximately 100 feet from the nearest 
residence. The nearest surface water is 
Penny-pack Creek, which flows 4,000 feet 
southwest of the site. As part of the rivet 
manu:acturing process at the plant, VOCs, 
including 30 to 40 gallons of TCE, were used 
daily at the site to clean and degrease metal 
parts. In 1979, when EPA discovered TCE ir, 
the Hatboro public water supply wells, the 
Hatboro Borough Water Authority removed 
these wells from operation, and supplemented 
the water supply usint; an interconnection with 
a neighboring water company. Further EPA 
site investit:a tions from 1980 to 1987 identified 
TCE in soil and other wells onsite and adjacent 
to the property and seem to indicate that 
contaminants from the site mav have been at 
least a contributing source of c~ntamination in 
the downgradient public water supply wells. 
Other chemical contaminants identified in 
samples from the public water supply wells, 
including TCA, did not seem to originate at 
the site, thus indicating several distinct sources 
for this contamination. In 1987, the site owners 
agreed to install ground water treatment units 
with air stripping towers, and,;,- necessary, air 
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emission control units, at two Hatboro public 
suppl~ wells to return these to routine 
operation. This Record of Decision (ROD) 
addresses contaminated drinking water and 
ground water, which are referred to as 
Operable Units 2 and 3 (0U2 & OU3), 
respectively. The soil/source contamination 
(0U1 ), will be addressed in a subsequent ROD. 
The primary contaminants of concern affecting 
the ground water are VOCs including TCE and 
PCE. 

The selected remedial action for this site 
includes continuing the operation and 
maintenance of the Hatboro public supply and 
the existing air stripping towers at the wells 
and the installation of new vapor phase carbon 
adsorption units; completing a ground water 
remedial design study to determine the 
number, location, and construction of new 
extraction wells with corresponding installation 
and implementatior.; onsite pumping and 
treatment of ground water with air stripping 
and vapor phase carbon adsorption units with 
onsite discharge to Pennypack Creek; and 
implementing institutional controls. The 
estimated present worth cost for this remedial 
action is $2,700,000, which includes an annual 
O&M cost of $125,000. 

PERFORMANCE STANDARDS OR GOALS: 
The ground water will be remediated until 
contaminant levels reach SDW A MCLs, 
non-zero MCLGs, or background levels, 
whichever are more restrictive. The residual 
excess cancer risk resulting from site-related 
contamination will be reduced to a let" level 
and non-carcinogenic levels will be reduced to 
a Hazard Index = 1. Chemical-specific 
standards for ground water include 
TCE 5 ug/1 (MCU and PCE 5 ug/1 (pro?Osed 
MC.I. Additional still-undefined, aquifer 
con:amination at the site mav make it 
technically impracticable to attain "'these levels, 
anc if so, an ARAR waiver will be enacted and 
t1

l',' ROD amended. 

L'\.:S'TlTUTIOl\: AL CO!\o'TROLS: lnsti tutional 
controls will be implemented to restrict access 
to the contaminated aquifer. 

KE'r1">'0RDS: Air Stripping; Background 
Levels; Carbon Adsorption (GAO; Carcinogenic 
Compounds; Clean Air Act; Clean Water Act; 
Direct Contact; Drinking Water Contaminants; 
Ground Water; Ground Water Monitoring; 
Ground Water Treatment; Institutional Controis; 

-
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MCL.s; MCLGs; O&M; Onsite Discharge; PCE; 
RCRA; Safe Drinking Water Act; State 
Standards/Regulations; TCE; Treatment 
Technology; YOCs. 

SAND, GRAVEL AND STONE, MD 
Second Remedial Action 

September 28, 1990 

The 200-acre Sand, Gravel and Stone site is a 
former sand and gravel quarry three miles west 
of the town of Elkton, in Cecil Count\·, 
Maryland, along a tributary to Mill Creek. 
Surface water in Mill Creek eventually flows to 
the Elk River and the Chesapeake Bay. 
Beginning in 1969, hazardous materials were 
disposed of onsite. In 1974, a pool of chemical 
waste burned in an onsite fire, the cause of 
which has yet to be determined. Subsequently, 
200,000 gallons of this liquid waste were 
removed to an offsite landfill and the 
remaining drums and sludge were buried 
onsite in two excavated pits (eastern and 
western). The site has been separated into 
three operable units (OUs). A 1985 Record of 
Decision (ROD) addressed OU1, the 
remediation of shallow ground water 
contamination ncar the eastern excavated pit, 
source control (i.e., removal of buried drums), 
and site access restrictions. Thi~ ROD focuses 
on OU2, the threat posed by soil and ground 
water contamination migrating from the eastern 
portion ol the site, including remediation of 
ground water contamination in the lower 
aquifers if needed, and evaluation of 
contaminant sources near the western 
excavation pit. Soil sampling analyses and 
geophysical studies now show that there are no 
unacceptable risks associated with soil in the 
western area of the site. A future ROD will 
address OU3, the contaminated soil, source 
control, final site closure. and post-cl0sure 
o~ration an.:' maintenance activities. The 
primary contaminants of concern affecting the 
ground water are VOCs including benzene, 
TCE, toluene and xylencs; and metals. 

The selected remedial action for this site 
includes onsitc and offsite ground water 
monitoring. If this monitoring data 
demonstrate that remediation is required, 
ground water may be treated either onsite, or 
offsite at point of usc, and bottled water will 
be supplied to aficcted residences and 
businesses. The onsite treatment svstem 
installed as a result of the first remedial action 
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would be expanded and modified, as necessary, 
to treat the ground water in the lower aquiier. 
Treatment measures may utilize granular 
activated carbon, air stripping, ion exchange, o:
any combination of these techniques. The 
estimated present worth cost of this remedial 
action ranges from $702,000 to $7,125,00C 
depending on the extent and nature of 
treatment required, and an annual O&M cost 
ranging from $102,000 to $625,900 for 30 years. 

PERFORMANCE STANDARDS OR GOALS: 
Action levels that will trigger the 
implementation of onsite and/or offsite ground 
water treatment include concentrations of 
chemicals of concern ir. excess of MCLs, a 
cumulative carcinogenic risk in excess of HJ', or 
a non-carcinogenic Hazard Index greater than 
1.0. 

INSTITUTIONAL CONTROi...S: Not applicable. 

KEYWORDS: ACL; Air Stripping; Benzene; 
Carbon Adsorption (GAC); Carcinogenic 
Compounds; Oean Water Act; Direct Contact; 
Ground Water; Ground Water Monitoring; 
Ground Water Treatment; MCLs; MCLGs; 
Metals; O&M; Offsite Discharge; Offsite 
Treatment; Onsite Discharge; Onsite Treatment; 
RCRA; Safe Drini,;mg Water Act; State 
Standards/Regulation~; TCE; Treatment 
Technology; VOCs; Wetlands; Xylenes. 

TYSON DUMP #1, r A 
Third Remedial Action 

September ~s. 1990 

The 4-acre Tvson DuP.IP #I site is an 
abdndcmed septic and chc~ical waste disposal 
area in Upper Merion Township, Montgomery 
CountY, Pcnnsvlvania. The site consists of a 
series ' of aba~doned unlined lagoons in a 
former sandstone auarrv, and is bordered bv 
unnamed tributaries to the 5-.::huvlkill River on 
the cast and west, and a railroad switching 
vard to the north. Beyond the railroad vard is a floodplain/wetlands area and the Schuy·lkill 
River, which flows southeast toward 
Philadelphia. The ri\'er is the main source of 
drinking water in the area. Barbadocs Island 
lie~ in the center of the river in the site vicinitv 
and is used as an electrical substati~n. From 
1960 until 1973, the privately owned site was 
used for the disposal of liquid septic tank 
wastes, sludge, and chemical wastes that were 
hauled onsitc in bulk tank trucks. ln 1973. the 



!'ERFORMANCE STANDARDS OR GOALS: 
Contaminants of concern in the p-ound wate:
will be reduced to meet current and prop0~d 
Max1mum Contaminant Levels (MCi...s) 
includin£ PCE 5 ug/1 (proposed MCU, TCE 
5 ug/1 (MCL), and benzene 5 ug/1 (MCU; 
thereby reducing cumulative res1dual 
carcinogenic risk due to ingestion to 10"". 

INSTITlTflO~AL CONTROLS: Not applicable. 

KEYWORDS: Benzene; Carbon Adsorption 
(GAC); Carcinogenic Compounds; Oean Air 
Act; Clean Water Act: Direct Contact; Drinking 
Water Contaminants; Ground \Vater; Ground 
Water Monitor-ing; Ground Water 1reatmcnt; 
MCLs; MCLG~.: O&.M; Onsite Discharge; Onsite 
Treatment; PCE; Plume Management; Safe 
Drinking Water Act; TCE; Treatability Studies; 
VOCs; Water Quality Criteria. 

MASTER DISPOSAL SERVICE 
L~~..:DFILL, WI 

First Remedial Action 
September 26, 1990 

The 26-acre ?\~aster Disposal Service Land fill 
site is an inactive industrial landfill ir. the 
Towr· of Brookfield, ·waukesha Count\.·, 
Wisconsin. The site lie~ within the mar~hv 
floodplain oi the Fox River and is partial!)· 
surrounded by wetlands and drainage channels. 
The site overlies a surficial sand I gravel and 
dolomite aquifer system, which has been 
contaminated b\' onsite disposal activities. 
Onsite disposal -of mainly in2ustrial foundry 
sands and slag~ occurred ~tween 1967 and 
1982. Onsitc .iisposal of hazardous v,·astes 
including ink~ sludge, and s.._')h··:'nts was also 
observed during this p-:.'riod. ~he site was 
partially closed in 198:?., out controlled bumins 
of wood waste continucc until 19~:'i. when the 
site was IX'rrnanenti:· cioscd. ln\'estigaticms 
cor,plcted ir. 1000 idcntifiec nq::ati\'c imp;:;:ts 
or. surface v>atcr anc groun-i wat·..'~ irom the 
landfill S\-'urccs. Tnis Record ol Decision 
(RODl addrCSS('S source control a~ a iinJl 
remcd~· anc ~anagcmcnt of migrJtion ,): 
ground wate~ as an interim remedy. A 
subscJuent ROD will aocress the iinal 
restoration of the surficial aquifer s;·stcm. The 
pritTk.-:-y contaminants of concerr. aiiecting the 
soil, debris, and ground water arc VOCs 
including benzene, TCE, toluene. and x:vlcnes; 
and metals in:h.Jc~1:1; arscn:c, c'hromium, and 
kad. 

The selected remedial action for this site 
includes capping the landfill with a clay I soil 
cap and soii cover; installing an active landfill 
gas venting system; pumping and treatment of 
ground water in the surficial aquifer system 
using filtration and either air stripping, carbon 
adsorption, ion exchange or chemical treatment, 
based on the results of treatabilitv studies; 
dis.;:harging the treated water onsite "'to suriace 
water. restoring or mitigating any wetlands 
impacted by this remedial action; conducting 
long term surface water and ground water 
monitoring; and implementing institutional 
controls includmg deed, land use, and f!TOUnc 
water use restrictions, and site access 
restrictions such as fencing. The estimated 
present worth cost for this remedial action 
ranges from $4,63::,000 to $5,016,000, which 
includes an annual O&M cost ranging from 
$142,730 to $164,130 for 30 years, depending 
upon the scic::tcd ground water treatment. 

PERFORMANCE ST Al\.TDARDS OR GOALS: 
Eifiuent discharge limitations for treated 
ground water were calculated from State 
discharge statutes, and specify weekly averages 
for mctai contaminants and monthly averages 
for VOCs, as well as maximum concentration 
levels. Chemical-specific goals i:;clude benzene 
S.5 lbs/ dav, TCE 22 lbsl dav, toluene (dailv 
concentration level) 17 'mg/l, arscn(c 
0.045 lbs/day, chromiurr. (totaD 0.034 lbslday, 
and lead (J.0096 lbs/ day. 

I~STITl!lOI\J AL COI\JTRO:..S: Deed, land usc, 
and ground water usc restrictions will be 
implementec at the site. 

KEYWOR['?-: Air Stripping; Arsenic; Benzene; 
Capping; Carbon Adsorption (GAO; 
Carcinogenic Compounds; Chromium; Clean 
\Vater Ac:; Debris: Direct Contact; Fioodplai;.; 
Croun.~ \-\'ater; Ground \Vater Monitorir.:;: 
Crounc Water Tru~mcnt; institutional Controfs; 
Interim Remcdv; :....cad; Metals; O&M; Offsite 
Disposal; Onsitc ContainmC":lt; Onsite Discharge; 
Onsitc Disposal; Onsite Treatment; Plume 
Mana~emen't; RCRA; Soil; Solvents; State 
Standards 'J\.egulations; Surface \Vater 
Monitoring: TCE; Toluene: Treatability Studies; 
\'OCs; '/enting; \\'ater Quality Criteria; 
\\' etland~: X\'lcnes. 
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MET AM ORA LANDFILL, MI 
Second Remedial Action 

September 28, 1990 

The 160-acre Metamora Landfi11 site is an 
inactive, privately owned 1andfi11 in Metamora 
Township, Lapeer County, Michigan. Both 
wetland and woodland areas are present onsite. 
The site is underlain by a shallow glacial 
deposit aquifer, a lower sand and gravel unit 
("the intermediate aquifer"), and the Marshall 
Sandstone bedrock aquifer. Landfill operations 
began in 1955 as an open dump, and the 
facility was upgraded in 1969. Industrial and 
municipal wastes, including approximately 
35,000 drums, were accepted until the landfill 
closed in 1980. In 1981, the State sampled 
seven drums and identified several hazardous 
materials. A 1986 Record of Decision (ROD) 
for Operable Unit 1 (0U1) called for the 
excavation and disposal of the waste drums 
offsite at a RCRA incinerator. This ROD 
addresses ground water contammation of the 
shallow aquifer, as well a~ the generation of 
leachate at the landfill (0U2). A third ROD 
will address onsite contaminated subsurface soil 
(0L13). The primary contaminants of concern 
in the landfill affecting debris and ground 
water are VOCs including benzene, PCE, TCE, 
and xylenes; and metals including arsenic and 
barium. 

The selected remedial action for this site 
includes pumping and treatment of ground 
water using precipitation/flocculation to remove 
inorganic contaminants, followed by air 
stripping and carbon adsorption to remove 
organics, and reinjection of treated water into 
the shallow aquifer; offsite treatment and 
disposal of secondary waste streams including 
flocculation sludge and spent carbon; capping 
the l~ndfill area using a multi-layer clay cap as 
required by the State, and collection and flaring 
of landfill gases; monitoring ground water; 
implementing institutional controls such as 
deed and ;::round water usc rest:-ictions, and 
site access restrictions such as iencing. The 
estimated present worth cost for this remedial 
action is $19,354,050, which includes an annual 
O&M cost of $856,944 for 20 years. 

PERFORMANCE STANDARDS OR GOALS: 
Chemical-specific cleanup goals for ground 
water are based on Michigan Act 307 rules as 
well as MCLs and include benzene 1.0 ug/1 
(State), PCE 0.7 ug/1 (State), TCE 3.0 ug/1 
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(State), xylenes 20 ug/1 (State), and for arsenic 
the more stringent of 0.02 ug/1 (State) or 
background. 

INSTITUTIONAL CONTROLS: 
ground water use restrictions 
implemented at the site. 

Deed and 
will be 

KEYWORDS: Air Stripping; Arsenic; 
Background Levels; Benzene; Capping; Carbon 
Adsorption (GAC); Carcinogenic Compounds; 
Clean Air Act; Closure Requirements; Debris; 
Direct Contact; Drinking Water Contaminants; 
Ground Water; Ground Water Monitoring; 
Ground Water Treatment; Institutional Controls; 
Landfill Closure; Leachability Tests; MCLGs; 
MCLs; Metals; O&M; Offsite Disposal; Offsite 
Treatment; Onsite Containment; Onsite 
Discharge; Onsite Treatment; PCE; RCRA; Safe 
Drinking Water Act; State 
Standards/Regulations; TCE; Treatability 
Studies; Venting; VOCs; Wetlands; Xylenes. 

MOSS-AMERICAN KERR-MCGEE OIL, WI 
First Remedial Action - Final 

September 27, 1990 

The 88-acre Moss-American Kerr-McGee Oil 
site, a former wood preserving facility is in 
Milwaukee County, Wisconsin. Part of the 
facility lies within the 100-year floodplain of 
the Little Menomonee River, which flows 
through the site. A section of the site is 
wooded, and wetlands are located near the 
river onsite and do·wnstream. A 23-acre 
portion of the site is presently used as a 
railroad loading and storage facility for 
automobiles, and the remainder of the site is 
an undeveloped parkland. An unconfined 
shallow aquifer underlies the site. Beginning in 
1921, onsite operations consisted of wood 
preserving of railroad ties, poles, and fer •. :c 
posts with a mixture of creosote, which is high 
in PAHs, and No. 6 fuel oil. The facilrtv 
changed names and ownership several time's 
until it ceased operations in 1976. Wastes were 
discharged to onsite settling ponds until 1971, 
when wastewater was discharged into the 
sanitary sewer system. In 1971, several people 
received chemical burns attributed to creosote 
while wading three miles downstream of the 
site. This led to a State order requiring 
cleanup of onsite settling ponds by the site 
owner and operator. In 1973, EPA dredged 
5,000 feet of the river directly downstream of 
the site. During 1977 to 1978, 450 cubic yards 



soil were removed during the 
of the facility. Studies conducted 
indicated that extensive creosote 

was present in the soil and 
onsite as well as in the sediment 

Menomonee River. This Record 
. o{l)eeision (ROD) provides a final remedy and 
.:-~ source ~nd ground_ water 
"~- ~iation. The pnmary contammants of 
.~. a,ncem affecting ~e soil,_ sediment, and ground 
-· water are VCX:s mcludmg benzene, toluene, 
_- and xylenes; and other organics including 
,pAJ-Is. . -- =~- _ .. j. 

The selected remedial action for this site 
includes rerouting 5 miles of the river channel 
onsite parallel to the existing channel, followed 
by excavating highly contaminated sediment 
from the old channel; mitigating wetland areas; 
treating 5,200 cubic yards of river sediment and 
80,000 cubic yards of contaminated onsite soil 
using onsite soil washing and bioslurry 
technologies; separation and dewatering of 
residues followed by redeposition onsite; 
covering treated material with 2 feet of clean 
soil and 6 inches of topsoil, followed by 
revegetation; recycling or treating slurry water 
onsite before discharge to a publicly owned 
treatment works (P01VV) or the river; 
constructing a synthetic geomembrane barrier 
to prevent movement of contaminated ground 
water into the river; collecting ground water 
using a drain and interceptor system, followed 
by treatment using an oil/water separator and 
granular activated carbon, with discharge of 
treated water to a POfW or to the river; 
removing pure-phase liquid wastes for offsite 
incineration; and ground water monitoring. 
The estimated present worth cost for this 
remedial action is $26,000,000, which includes 
an annual O&M cost of $130,000 for 10 years. 

PERFORMANCE STANDARDS OR GOALS: 
Goals are designed to reduce the excess lifetime 
cancer risk for carcinogens to 10,. or Jess. For 
non-carcinogens, cleanup levels will reduce the 
Hazard Index (HI) to 1 or less. 
Chemical-specific goals for ground water 
include benzene 0.067 ug/1 [State Preventive 
Action Level (PAL)], toluene 68.6 ug/1 (State 
PAL), and xylenes 124.0 ug/1 (State PAL). The 
chemical-specific goal for soil and sediment is 
PAHs (carcinogenic) 6.1 mg/kg (State). 

INSTITUTIONAL CONTROLS: Deed 
restrictions will be implemented to prevent 
onsite development. 
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KEYWORDS: ARAR Waiver; Benzene; 
Biodegradation/Land Application; Carbon 
Adsorption (GAC); Carcinogenic Compounds; 
Direct Contact; Excavation; Filling; Floodplain; 
Ground Water; Ground Water Monitoring; 
Ground Water Treatment; Incineration/Thermal 
Destruction; Institutional Controls; O&M; Offsite 
Discharge; Offsite Treatment; Onsite 
Containment; Onsite Disposal; Onsite 
Treatment; Organics; PAHs; Publicly Owned 
Treatment Works (P01VV); RCRA; Sediment; 
Soil; Soil Washing/Flushing; State 
Standards/Regulations; Toluene; Treatability 
Studies; Treatment Technology; Wetlands; 
Xylenes. 

NATIONAL PRESTO INDUSTRIES, WI 
First Remedial Action 

August 1, 1990 

The 325-acre National Presto Industries site is 
a former munitions and metal-working facility 
in Eau Claire, Chippewa County, Wisconsin, 
adjacent to the town of Hallie. From 1942 until 
1945, the site was govemrnent"wned, 
contractor-operated, and produced gunpowder 
and small arms. From 1945 to 1980, the site 
was owned by National Presto Industries (NPI). 
Initial operations were for the manufacture of 
cookware and consumer products, which 
generated waste streams consisting of metals, 
oils, grease, and spent solvents. Also, 
beginning in 1951, artillery shell fuses, aircraft 
parts, and metal projectiles were produced by 
NPI under a military contract. Early 
waste-handling practices included the use of 
dry wells and seepage pits with overflow from 
the pits pumped to a series of lagoons, used as 
settling and percolation ponds. A major waste 
steam generated from the defense-related 
activities was a spent forge compound, 
comprised of mineral oil, graphite, VOCs, and 
asphalt, which accounts for much of the sludge 
in the bottom of one of the settling ponds. 
From 1966 to 1969, the spent forge compound 
was also landfilled onsite. Subsequently, the 
spent forge compound was recycled as part of 
the manufacturing process. Based on their 
investigations, EPA required National Presto 
Industries to provide bottled water to an area 
in Hallie, where private wells are contaminated 
or threatened bv contamination from confirmed 
onsite sources. ·This Record of Decision (ROD) 
provides for a permanent alternate water 
supply to address the principal threat posed by 
the ground water contamination at the site. 

-



which includes an annual O&M cost of $90,569. 
The present worth costs associated with each of 
the four OUs are $490,302 (0U1 ); $258,667 
(0C2); $1,531,805 (0U3), which includes an 
annual O&M cost of $90,569; and $4,995A22 
(0U4). 

PERFORMANCE STANDARDS OR GOALS: 
The lagoon soil excavation levels for the OEC 
site OU1 will attain background levels 
consistent with State and Federal (RCRA) clean 
closure levels; excavation of OU2 soil will 
attain a 1<r cumulative carcinogenic risk and a 
cumulative Hl<1 for noncarcinogens. Ground 
water treatment (0U3) will attain Federal and 
State ground water cleanup standard~ and z:c 
based on State preventative action limits 
(PALs). Chemical-specific ground water goals 
include chromium 5.0 ug/1 (PAL); and TCE 
0.18 (PAL). Cleanup levels for Davy Creek and 
adjacent wetlands have not been determined. 

INSTITL:71 INAL CONTROLS: Not applicable. 

KEYWORDS: Air Stripping; Benzene; Carbon 
hdsorption (GAO; Carcinogenic Compounds; 
Chromium; Clean Closure; Clean Water Act; 
Debris; Direct Contact; Drinking Water 
Contamination; Excavation; Filling; Ground 
Water; Ground Water Monitoring; Ground 
Water Treatment; Hybrid/ Alternate Closure; 
Interim Remedy; MCLs; MCLGs; Metals; O&M; 
Offsite Disposal; Onsite Discharge; Onsite 
Treatment; Organics; Plume Management: 
RCRA; Safe Drinking Water Act; Sediment; 
Sludge; Soil; Solvents; State Permit; State 
Standards/Regulations; Surface Water; Surface 
\Vater Monitoring; Surface Water Treatment; 
TCE; Toluene; Treatabilit" Studies; VOC:s; Water 
Quality Criteria; Wetlano5; Xylenes. 

OKALASKA MUKICIP AL LANDFILL, WI 
First Remecial Action - Final 

Aug-ust 14, 1990 

~e 11-acre Onalaska Municipal Landfill site 
indudes a 7-acre landfill O\\'ned bv the 
Township of Onalaska, which is located in 
central-western Wisconsin. The Biack River 
and its associated wetlands are 400 feet west of 
the site and lie within a wildlife and fish 
refuge. The site was operated as a sand and 
gravel quarry until the late 1960s, when it was 
converted and used as a municipal landfill 
until 1980. Although the site was primarily 
used for the disposal of municipal wastes, 
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solvent waste::. were alSC" disposed of onsite 
until 1976. Approximateiy 320,000 f:allons of 
liquid solvent waste and approximately 1,000 
drums of solvent waste were either burned 
with other trash onsite or poured dir-:.-ctly into 
holes for burial in tht: southwestern portion of 
the landfill. The Township capped the landfill 
in 1982, but subsequent onsite investigations 
revealed ground water contamination within 
and around the site. Ground water flows 
beneath the landfill, where it comes into contact 
with solvents leaking from the solvent disposal 
area. The ground water fl0w~ in e: 
southwesterly direction and a ground water 
contaminant plume has migrated from tht 
southwestern edge of the landfill and appears 
to be discharging into the wetlands. Thi~ 
Record of Decision addresses two operable 
units, the ground water plume and the 
contaminated soil adjacent tC' the southwestern 
portion of the landfill, which is a major source 
of ground water contamination. The primary 
contaminants of concern afiecting the soil and 
ground water are VOCs including benzene, 
TCE, toluene, and xylenes; other organics 
inciuding PAHs; and metals inch:ding arsenic 
and lead. 

The selected remedial action i Jr this site 
includes in-situ bioremediation of the 
solvent-contaminated soil and, if feasible, a 
portion of the landfill debris; pumping and 
treatment of the p-ound water plume using 
aerati0n, clarification, and filtration, followed bv 
discharge of the treated ground water into th'e 
Black River and onsite disposal of the sludge 
generated during the treatment process; 
reconstruction of the landfill cap and 
installation of a passive methane gas ventin; 
system to control the gas buildup under the 
car; ground water monitori:1g; and 
imr>icmentation of institutional controls 
includinf:. deed restrictwns limiri:-•t, ground 
water and surface water usc. Tnc estimate<: 
Dresen: worth cost for this rcmed;a: actior. is 
58,000,000, which includes an annua 1 0&:\1 wst 
of $164,00(' for 30 years. 

PERFOR'V!AI\JCE STANDAR~ OR GOALS; 
Chemical-specific soil cleanup standaras were 
not provided but will be established once the 
reduction rate for bioremediation has been 
determined during the pilot-scale test. 
Currently, t:Oc estimated cleanup goal is an 
80-95% reduction of the organic contaminan: 
mas!' in the soil. Ground water at the landf:li 
waste boundarv will meet SDWA MCLs or 



non-zero MCLGs. Chemical-specific cleanup 
stan.:iards for the gTOund wate~ bcyo:1ci the sit... 
b,.-,;..mcary are based on State' dcanuF levels and 
!•,elude benzene 0.067 ug/1, toluene 68.6 ug/1, 
... ·•icnes 124 ug/1 TCE 0.18 ug/1, arsenic 
: ug/ 1. and lead 5 ug/1. The reconstructed 
cap is projected to reduce the rate of 
precipitation infiltration by 80%, thereby 
minimizing contaminant migTation toward the 
ground water. 

I!\'STITUTION AL CONTROLS: Deed 
restrictions limiting surface and ground water 
use at the site will be implemented. 

KEYWORDS: Aeration; Arsenic; Benzene; 
Biodegradation; Capping; Carcinogenic 
Compounds; Clean Water Act; Ground \'Vater; 
Ground Water Monitoring; Ground Water 
Treatment; Institutionai Controls; Lead; MCLs; 
MCLGs; Metal; O&M; Offsite Disposal; Onsitc 
Discharge; Onsite Treatment; Organics; PAHs: 
Plume Management; RCRA; Safe Drinking 
Water Act; Soil; Solvents; State 
Standards/Regulatio::s; TCE; Toluene; 
Treatability Studies; Treatment Technology; 
Venting; \'OCs: Wetlands; Xyknes. 

OTT/STORY/CORDOVA CHEMICAL, MI 
Second Remedial Actior. 

September 29, 1990 

The Ott/Storv /Cordova Chemical site is a 
former specialty chemical manufacturing facility 
in Dc.:Jton T0\\'11Ship. Muskegon County, 
Michigan. The site is at the headwater:- of a 
smali.' unnamed tributary of Little Bear Creek. 
which fl0\4,'5 southeast of the site approximate]~ 
one-half mile away to Muskegon River, thrc·. 
mile~ to the south. The site opera ted from 
195- to 1 oss under a sc:-ies of nwners. 
Chemical products manu:actured onsite 
in:::iuded intermedizte itc':T\5 usee ,,, 
manufacturing pharr.taceutt:::ais. dycstufis. 
agricultural chcmicab. diisocyanates. and 
herbicides. For at lea~t ten years, production 
vessel clean-ou; wastc5 and wa:;tcwa ter:: ·were 
dischar~ed to onsitc unlined lagoon: and 
allowcC: to dissi?ate into soil. In subsequent 
vears, wastes were alS(' drummec and stored 
onsite. lr: the eariv 1960s, the State noted Si~C;ns 
oi water and soi:' contamination. Site 0w~ers 
attemptcc to m.:;:lage the ground water 
contaminant plumes emanating irorn thl' site, 
but the effectiveness of these measure::; wa5 
uncertain. In 1977, the State negotiated with 2 
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new site owner to remove several thousand 
drums, thousands of cubic yards of lagoon 
sludge, and to destroy or to neutralize 
phosgene gas left onsite. In 1982, an altcrncte 
water suppiy was undertaken and financed ;n 
part by the State and a former owner. A 
Record of Decision (ROD), signed ir. 1989 and 
reaffirmed in 1990 after additior.al public 
comment, addressed Operablc Unit 1 (0U1 ), 
the contamination of the nearby Little Bear 
Creek svstcm. This ROD addresses aauifer 
restoration A subsequent ROD will address 
remaining threats posed by the contaminated 
soil areas at the site. Tne primary 
contaminants of concern affecting the ground 
,.,·ater are \'OC:s including benzene, 1.: 
d :::hloroethan~, PCE, TCE, toluene, v1nvl 
chioridc, and xylenes; other organics includi~g 
pesticides; and metals including arsenic. 

The selected remedia ~ action for this site _.
includes installing anc operating extraction 
wells in a phased approach to restore the 
aquifer and prevent degTadation of useable 
grounc water downgTadien~ of the plume; 
pumpillf and treatment of ground water in the 
shallo,,· and deeper zones of the aquifer s:·stem 
using physical-chemical treatment includinf 
UV-oxidation, air strippmg, bioiogicai trea:ment 
such as activated sludge, and/or 
filtration/adsorpti;:m such as granular act1vated 
carbon as determinec in the design phase; 
discharging the treated efflu-::nt in the nearby 
stream; installing a ground water monitoring 
s"·stem to demonstrate the effectiveness of 
r~ .·toration; and implementing institutJOnal 
c:1trols, such as deed rcstTictions to li:nit 
fr;mnd water use. The estimated prc:;:nt 
v:. •;-th cost for this rcmed :;.1 action is 
s::::r 000,000, which includes an annual OC::M 
co~ d 51,400,000. 

:>I::f:.rORMAI'\CE ST.;:,.r-:;:::JARDS Of., GC.:...:_c 
C;;-:•und water cicanup goals in:::iude: bcnZ .. 11·.· 

i ut;/1 oo~· cancc:- risk lcn:l, toluene 4C u~.·1 
(State standard), TCE 3 ug. 1 (10"" cancer :-bi 
level), and xylcnes 20 ug ... /1 (State stand.:!r3 ;. 
Effluents must meet limitations fo; stre<:r;: 
discharge as administered by the Stat( 

1:\STlTLTlO"'- AL CO'<TROLS: Deed 
restrictions or otncr controls \,·;;: be 
implemented to limi: current and fur ... m.' usc~ of 
ground water at and dov,:ngradi::>:·,: of the 
facility. 



KEYWORDS: Air Stripping; Arsenic; Benzene; 
Carbon Adsorption (GAC>; Carcinogenic 
Compounds; Oean Air Act; Oean Water Act; 
Direct Contact; Floodplain; Ground Water; 
Ground Water Monitoring; Ground Water 
Treabnent; Institutional Controls; MCLs; Metals; 
O&M; Offsite Discharge; Organics; PCE; 
Pesticides; Plume Management; RCRA; Safe 
Drinking Water Act; State 
Standards/Regulations; TCE; Toluene; VOCs; 
Wetlands; Xylenes. 

PRISTINE, OH 
First Remedial Action (Amendment) - Final 

March 30, 1990 

The 2-acre Pristine site is in Reading, Hamilton 
County, Ohio. The site is bordered by 
industrial and residential areas, including a 
trailer park three hundred feet northeast of the 
site. Eight municipal supply wells serving the 
citizens of Reading are located approximately 
300 feet northwest of the site. Prior to 1974, 
this site was used for the manufacture of 
sulfuric acid. Subsequently, Pristine began 
liquid waste disposal operations at the site, and 
in 1977, obtained a permit to operate an onsite 
liquid waste incinerator. An onsite concrete 
lined pit (the magic pit) was used to store and 
treat hazardous materials during liquid waste 
disposal operations. In 1979, State 
investigations identified as many as 8,000 to 
10,000 drums and several thousand gallons of 
liquid wastes onsite. Types of waste included 
acids, solvents, pesticides, and PCBs. Over 90 
hazardous compounds were detected onsite in 
the soil, ground water, surface water, sediment, 
and debris as a result of past disposal 
activities. In 1981, the State ordered all onsite 
disposal operations to cease. From 1980 to 
1983, EPA and Pristine removed onsite wastes 
including paint and solvent sludge, solvents, 
pesticides, organics, PCB-contaminated soil, and 
incinerator ash. During 1984, the PRPs 
removed contaminated soil and waste as a 
means to address the immediate site hazards. 
A 1987 Record of Decision (ROD) documents 
the selection of in-situ vitrification of the upper 
12 feet of soil across the site. This ROD 
amends the soil component remedy of the 1987 
ROD from in-situ vitrification to incineration 
and soil vapor extraction. The primary 
contaminants of concern affecting the soil, 
sediment, debris, and ground water are VOCs 
including benzene, PCE, TCE, and xylenes; 
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other organics including dioxin and pesticides 
such as DDT; metals including lead, chromium, 
and arsenic; and other inorganics. 

The selected amended remedial action for this 
site includes excavating and incinerating the 
top one foot of contaminated soil from across 
the site (a total of 3,598 cubic yards) and 1,799 
cubic yards of contaminated soil to a depth of 
four feet in areas that contain semi-volatile 
organic compounds and pesticides in excess of 
performance goals; incinerating 600 cubic yards 
of contaminated sediment and 1,125 cubic yards 
of contaminated soil surrounding the magic pit; 
testing the residual ash and placing the ash 
onsite if it meets standards for delisting; 
performing in-situ soil vapor extraction with an 
off-gas control system to extract VOCs from 
onsite soil to a depth of 12 feet; dewatering the 
upper aquifer, and onsite treatment of the 
extracted ground water using carbon 
adsorption; capping the soil with a RCRA 
multi-layer cap; pumping and treatment of 
ground water from the lower and upper 
aquifer and lower outwash lens of the upper 
aquifer using air stripping and carbon 
adsorption; decontaminating and demolishing 
all onsite structures and disposing of the debris 
offsite; monitoring ground water; and 
implementing institutional controls including 
deed restrictions, and site access restrictions 
such as fencing. The estimated present worth 
cost for this remedial action is $13,500,000, 
which includes an O&M cost of $6,000,000. 

PERFORMANCE STANDARDS OR GOALS: 
Chemical-specific goals for soil/sediment were 
based on a cumulative 1~ incremental lifetime 
cancer risk of eleven indicator compounds 
including aldrin 15 ug/kg, benzene 116 ug/kg, 
chloroform 2,043 mg/kg, DDT 487 ug/kg, 
1,2-DCA 19 ug/kg, 1,1-DCE 285 ug/kg, 
dieldrin 6 ug/kg, PAHs 14 ug/kg, dioxin 
0 ug/kg, PCE 3,244 ug/kg, and TCE 
175 ug/kg. 

l\!ST!TUTIONAL CONTROLS: Deed 
restrictions will be implemented at the site. 

KEYWORDS: Air Stripping; Arsenic; Benzene; 
Capping; Carbon Adsorption (GAO; 
Carcinogenic Compounds; Chromium; Clean 
Water Act; Debris; Decontamination; Dioxin; 
Direct Contact; Drinking Water Contaminants; 
Excavation; Ground Water; Ground Water 
Monitoring; Ground Water Treatment; 
Incineration/Thermal Destruction; Inorganics; 



sand and gravel aquifer and a deeper fractured 
dolomite and sandstone aquifer, both 
hvdraulicallv connected and current sources o~ 
drinking w~ter. Three of the subsites were 
occupied by tenants between approximately 
1968 and 1985. All three subsites were 
involved with the storage and/or 
reconditioning of electrical equipment and 
contain PCB-contaminated soil and debris from 
spiJJs or disposal of PCB oil. One subsite was 
also involved with reclamation of copper wire. 
The fourth subsite was used by the University 
as a bum pit for waste chemicals. From 1968 
to 1974, it is estimated that 90,000 gallons of 
laboratorv chemicals, solvents, corrosives, salts, 
heavy metals, organics, and inorganics were 
disposed of in the burn pit, which was 
ultimatdy capped in 1980. In 1984, ground 
water ~mpling identified the burn pit as a 
source of contamination. In 1986, the 
University submitted plans for an alternate 
water supply for affected residents. This action 
has been updated and is addressed in this 
Record of Decision (ROD). This ROD aiSC' 
addresses ground water treatment in the burr. 
pit area and treatment and consolidation of 
contaminated soil and deb::-is in the re:naining 
three subsites. The primary contaminants ot 
concern affectint; the s.:->ii, debns, anc ground 
water are YOCs including chloroform; other 
organics including PCBs; and metals such as 
lead. 

The seiected remedial acticm for this site 
includes excavating 2,620 cubic yards of soil 
containing greater than 1,000 mg/k~ of lead 
and transporting the soil to an offsJte RCRA 
landfill for disp~sal; excavating 160 cubic yards 
of conc:cte debris and 6,309 cubic vards of soil 
with greater than 2~ mg/kg of PC.Bs, followd 
b~· onsite therma: desorptior. and fume 
in.::incration; consolidatinf. 14,809 cu"bic yards oi 
soil with 1\l-25 mg/kg or" PCBs and lirmtinf: 
access with man-made barriers; back~-;liinh 

excavatiom with treated soil and l:"adint-: and 
revegetating the arc;: pump;:~g and tr'-'ating 
contaminated ground watc:- using a packed 
tower air stripper, followed by onsite discharge 
to an iniiltration supply pond; and gr;'und 
water monitoring. Outside of the s.ckcted 
remedv, the UniversitY of Minnesota is 
constructing two supply; wells upgradient 0: 
the contammant plume and supplying :::
affected rcs.dcnts witr this alternate water 
supply. The combinec estimated cc.pital c0st 
for "b-:Jth remedies i:=- $8,305,686. T!v:'rc arc n;) 
O&:M costs associated with the s8il remcd\'. 
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The estimated annual O&M cost for the ground 
water remedy i~ $8,695 for 20 yea!"s. 

PERFORMANCE ST Al\.TDARDS OR GOALS: 
Cieanup levels for carcinogenic compounds are 
meant to reduce the excess lifetime cancer risk 
to 1 ~ to 10-7

• Specific soil cleanup goals 
inciude PCBs 25 mg/kg (TSCA PCB "Spill 
Cleanup Policy") and lead 1,00l mg/kg (EP 
Toxicity Leach Testing). Specific ground water 
cleanup goais for YOCs were also provided. 

INSTITUTIONAL CONTROLS: Not applicable. 

KEYWORDS: Air Stripping; Carcinogenic 
Compounds; Clean Air Act; Debris; Direct 
Contact; Dnnking Y\;.,1er Contaminants; 
Excavation; Ground \·Vater; Ground Water 
Monitorim:; Grounc Water Treatment; 
Incineration/Thermal Destruction; Leachabilitv 
Tests; Lead; MCLs; MCLGs; Metals; O&M; 
Offsitc Disposal; Onsite :)is-charge; Onsite 
Disposal; Onsite Treatment: Organics; PCBs; 
RCRA; Safe Drinking Water Act; Soil; S:ate 
Standards/Regulations; Toxic Substan::es 
Control Act; Treatment Technology; YOC:s. 

WAYNE WASTE OIL, IN 
First Remedial Action - Final 

Marc'h 30, 1990 

The 30-acrc Wavne Waste Oil site is a former 
oil reclamation OjX'ration and municipal landfill 
in Columbia Citv, Indiana. The site lies within 
the Blue River tiood?lain, and a wetland~ area 
b located onsite. The site overli•.'5 a 
contaminated unconsolidated surficial a..::;uifer. 
From ~ 953 to 1970, part of the sitt- was 
opcrawd a5 a municipal landfill. From 1975 to 
1982, \\·aste oil reclamation activities, which 
included the storage and handl;ng of hazardous 
wastt?S ,,.,.?re conduc:-:d onsite. Site features 
inci~idc ar. incinc:-;;t:'r. onsite disposal r>its, 
bu~:· j drums, \·acan: office buildings, c.nd 
Sc\·•:'"a! above-ground and underground storage 
tanb, which contain hazardous material. From 
1979 to 1980, an estimated 250,000 gallon5 of 
h:>zJrdous waste Wt':--c illegaliy dumped onsite 
anc allowed to p::-rco\ate into the soil. lr. 
addition the curren: landfill ("~;J is not adcqt.:ate 
tl' prcven• C'XfXlSurc- of buricc landfill material. 
F..emO\·al actions D\" potentially responsible 
ra:-ties (PRT's · in 1 uso an.-: 1988 resulted in 
remediation of s-everal onsi:~· disposal pits. and 
the removal a:1d offsitc disrx"~sal 0:- 340 "buried 
drums, the contcn~s of 23 stora_c~ tanks over 
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12,900 tons of contaminated soil from the onsite 
pits, and implementation of site access 
restrictions. Site investigations by the PRP 
under a Consent Order from 1988 to 1989, 
characterized the location and extent of 
remaining contaminated media, and quantified 
the chemical contaminants at the site. The 
primary contaminants of concern affecting the 
soil, debris, and ground water are VOCs 
including benzene, PCE, TCE, toluene, and 
xylenes; other organics including P AHs and 
phenols; and metals including arsenic, 
chromium, and lead. 

The selected remedial action for this site 
includes treating VOC-contaminated soil using 
vapor extraction; treating metals-contaminated 
soil using soil washing or 
solidification/ stabilization; delineating the area 
of the municipal landfill; capping the landfill 
and constructing a landfill venting system if 
necessary; covering PAH-contaminated soil or 
consolidating the soil under the landfill cap; 
treating and disposing of the contents of 
storage tanks offsite, steam cleaning, and 
removing the storage tanks offsite; dismantling 
the incinerator and disposing of the debris 
offsite or within the onsite municipal landfill; 
pumping and treatment of ground water onsite 
using air stripping, or discharging the ground 
water offsite to a publicly owned treatment 
works {POTW); monitoring air, ground water, 
and surface water; and implementing 
institutional controls including deed, land use, 
and ground water use restrictions, and site 
access restrictions such as fencing. The 
estimated present worth cost for this remedial 
action is $5,582,499, which includes an annual 
O&M cost of $291,000 for 15 years. 

PERFORMANCE STANDARDS OR GOALS: 
Cleanup levels for soil will be calculated using 
a contaminant leaching model. 
Chemical-specific cleanup levels for ground 
water are based on Federal MCLs and non-zero 
MCLGs including benzene 5 ug/1 (MCU, PCE 
5 ug/1 CMCU, TCE 5 ug/1 (MCU, toluene 
2,000 ug/1 (MCU, xylenes 10,000 ug/1 
(proposed MCL), and arsenic 50 ug/1 (MCU. 

INSTITUTIONAL CO!\TROLS: Deed, ground 
water, and land use restrictions will be 
implemented onsite. 

KEYWORDS: Air Monitoring; Air Stripping; 
Arsenic; Benzene; Capping; Carcinogenic 
Compounds; Chromium; Clean Air Act; Clean 
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Water Act; Debris; Direct Contact; Drinking 
Water Contaminants; Floodplain; Ground 
Water; Ground Water Monitoring; Ground 
Water Treatment; Institutional Controls; Landfill 
Closure; Leachability Tests; Lead; MCLGs; 
MCLs; Metals; O&M; Offsite Discharge; Offsite 
Disposal; Offsite Treatment; Onsite 
Containment; Onsite Discharge; Onsite Disposal; 
Onsite Treatment; Organics; PAHs; PCBs; PCE; 
Pesticides; Phenols; Publicly Owned Treatment 
Works (POTW); RCRA; Safe Drinking Water 
Act; Soil Washing/Flushing; Soil; 
Solidification/Stabilization; State 
Standards/Regulations; Surface Water 
Monitoring; TCE; Toluene; Toxic Substances 
Control Act; Treatability Studies; Treatment 
Technology; Vacuum Extraction; Venting; VOCs; 
Wetlands; Xylenes. 

WHEELER PIT, WI 
First Remedial Action - Final 

September 28, 1990 

The 3.4-acre Wheeler Pit site is a former 
industrial waste disposal pit in LaPrairie 
Township, approximately 1-1/2 miles from 
Janesville, Wisconsin. The soil beneath the site 
is generally sand and gravel, and the 
uppermost aquifer, also composed of sand and 
gravel, serves as a major source of drinking 
water for the Janesville area. From 1900 to the 
1970s, the site was used as a sand and gravel 
pit by a railroad company, which may also 
have used the pit for refuse disposal. In 1956, 
General Motors Corporation (GMC> leased 3.82 
acres of the pit, and from 1956 to 1960, 
disposed of general refuse onsite. From 1960 
to 1974, GMC disposed of an estimated 22.3 
million gallons of industrial wastes, including 
paint spray booth sludge, residue from part 
hanger stripping systems, clarifier sludge, and 
powerhouse coal ash. In 1974, the State 
required closure of the disposal area along with 
ground water monitoring. Onsite elevated 
levels of several contaminants, including TCE 
and chromium, were detected in the ground 
water after the site was closed. This Record of 
Decision (ROD) addresses control of the source 
area, as well as monitoring of ground water. 
Natural attenuation will be relied upon to 
remediate the ground water. The primary 
contaminants of concern affecting the waste, 
soil, and/or ground water are VOCs including 
benzene, toluene and xylenes; other organics 
including PAHs; and metals including arsenic, 
lead, and chromium. 



The selected remedial action for this site 
includes consolidating waste and contaminated 
soil from adjacent property mto the original 
onsite disposal area; removing trees from the 
area to provide a regular surface for the cap; 
capping the landfill with a solid waste cap to 
compiy with State requirements; installing a 
gas venting system in the cap, if necessary, to 
release gas generated during tree root 
decomposition; monitormg of grounc water and 
private wells, aud evaluating results to 
determine the need for any additional remedial 
action; implementing institutional controls to 
limit land and ground water use, and site 
access restrictions including tencing. The 
estimated present worth cost for this remedial 
action is $2,940,000, which includes an annual 
O&M cost of $137,300 per year for 30 years. 
Costs associated ·with the gas vent:ng system 
arc not included. 

PERFORMANCE STN<DARDS OR GOALS: 
Cleanup levels identified for ground water are 
based on State Preventive Action Limit~ and 
include arsenic S.C ug/1 and chwmium 
5.0 ut;/1. No cleanup levels have been 
determined for soil or onsite wastes, as these 
will be permanently contained onsite. 

INSTITUTIONAL COI\.TTROLS: Institutional 
controls including deed restrictions, will be 
implemented to limit land and ground watc~ 
use at the site. 

KEYWORDS: Arsenic; Benzc!lc; Copping; 
Chromium; Debris: Direct Con; .. ct; Ground 
\Vater; Grounc Water Monitorint;; lnstitutiona! 
Controls; Metais; O&M; Onsite Containment; 
Orgar.ics; Sludsc; Soil; State 
Standards/Regulations; Toiuene; \'enting:; 
VO::::s; Xylenes. 
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Onsite Treatment; Organics; PCBs; Soil; 
Toxic Substances Control Act; Treatabilitv 
Studies; Treatment Technology. -

TEXARKA.J1.,1A WOOD PRESERVING, TX 
First Remedial Action 

September 25, 1090 

The 25-acre Texarkana Wood Preserving 
site is a former wood treating facility in 
Bowie County, Texas, within the Days 
Creek 100-year floodplain. Surrounding 
land use is industrial, residentiaL and 
agricultural. Since the early 1900s, several 
lumber-related businesses have operated at 
the site, with documented creos..,te-bascd 
wood treating operations starting in 1954. 
By 1971, Texarkana was also using creosote 
and pentachlorophenol for wood 
preserving. State investigations of the site 
between 1968 and 1984 showed Texarkana 
to be negligent or delinquent in fulfilling 
various permit requirements. Fund-lead 
removal actions from 1986 to 1988 included 
implementation of site access restrictions, 
and construction of a berm around, and 
pumping dowr. the creosote-contaminated 
onsite processing ponds to prevent runoff 
and overflow. This Record of Decision 
(ROD) addresses onsite contaminated soil 
near the processing ponds and 
contamir~ated ground water in a shallow 
aquifer. Remediation of ground water in a 
deeper aquifer will be addressed in a 
subsequent ROD. The primary 
contaminants of concern affecting the soil, 
sediment, sludge, and ground water arc 
organics includint; dioxin, P AHs, pesticides, 
such as dioxin, and phenols. 

The selected remedial action for this site 
includes excavatmg approximately 7"7,000 
cubic yards of contaminated soil (includes 
any affected sediment and sludge), 
followed by onsite treatment using 
incineration, leachability testing of residual 
ash, and onsite backfilling of ash with the 
installation of a soil cover and revegetation; 
pumping and treatment of approximately 
16 million gallons of contaminated ground 
water from the shallow aquifer usin_; 
carbon adsorption, with onsite or offsite 
regeneration or offsitc disposal of the spent 
carbon, pretreatment using ferric hydroxidl' 
precipitation and flocculation, followed b~· 
clarification and filtration as needed, and 
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reinjecting the treated water onsite into the 
shallow aquifer; and implementing 
institutional controls, including deed 
restnctlons to limit land use. The 
estimated present worth cost for this 
remedial action is $47,500,000, which 
includes a total O&M cost of $1,060,000. 

PERFORMANCE STANDARDS OR GOALS: 
Soil remediation will reduce the excess 
cancer risk to below 10"'. Ground water 
will be restored to its beneficial use as 
drinking water. Chemical-specifi-: goals for 
soil include carcinogenic P AHs ? mg/kg, 
total PAHs 2450 mg/kg, dioxin 20 ug/kg, 
and pentachlorophenol 150 mg/kg. 
Chemical-specific goals for ground water 
include carcinogenic P AHs 10 ug/1 
(detection limit), dioxin 0.001 mg/1 
(Proposed MCU. CV\' A requirements for 
PAHs and dioxin in ground water are 
lower than the above values, but ground 
water will be remediated to below 
detection limits as indicated. 

INSTITUTIONAL CONTROLS: Deed 
restricuons will be implemented to restrict 
future site land use. Water use restrictions 
cannot be enforced in Texas, however. 

KEl'WORDS: Air Monitoring; Carbor, 
Adsorption (GAC); Carcinogenic 
Compounds; Clean Closure; Ciean Water 
Act; Closure Requirements; Dioxin; Direct 
Contact; Exca\'ation; Floodplain; Ground 
\Vater; Ground Water Monitoring; Ground 
Water Treatment; Incineration/Thermal 
Destruction; Institutional Controls; 
Lcachabilitv Tests; MCLs; O&M; Offsite 
Disposal; Onsite Dischar~e; Onsitc Disposal; 
Onsite Treatment; Organics; PAHs; 
Fcsticidcs; Phenols; RCRA; Safe Drinkin!::; 
Water Act; Sediment; Sludge; Soil; 
Treatability Studies; T~catmcnt TechnologY 

TIKKER AFB 
(SOLDIER CREEK/BLDG 3001), OK 

First Remedial Action 
August 16, 1990 

The 220-acre Tinker AFE (Soldier 
Creck/Buik:nc. 3001) site, which includes 
an active miiitary facility and the adjacen: 
Soldier Crecf is in Oklahoma CitY. 
Oklahoma. Surrounding land use is ur~ar. 
residential. Underl:y'ing the site i~ <. 
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surficial perched aquifer and a sole-source 
aquiier for the region. The Building 3001 
(B3001) facility is used as an aircraft 
overhaul and modification complex for jet 
engine service, repair, and upgrades. From 
the 1940s to the 1970s, organic solvents 
were used to degrease metal parts in 
subsurface pits. Ground water 
contamination has occurred onsite as a 
result of seepage from these pits, direct 
discharge of solvents to storm drains, spills, 
an;:; faulty drainage system connections. A 
North Tank Area contains several active 
and abandoned underground waste oil and 
fuel tanks. Contamination in this area has 
resulted from leaking tanks and fuel spills 
directly onto the ground. In addition, there 
is onsite VOC contamination, which mav be 
the result of leaking utility lines in~ the 
area. Investigations by the Air Force from 
1982 to 1989 documented ground water 
contamination under the B3001 complex; 
the potential threat of further contamination 
from Pit Q-51, one of the former 
degreasing pits; and that underground 
storage tanks in the North Tank Area were 
leaking. In 1985 in response to the 
detection of onsite contamination, the Air 
Force removed an abandoned 13,000 gallon 
gasoline tank from the North Tank Area, 
closed three contaminated production wells, 
and cleaned all of the onsite degreasing 
pits with the exception of Pit Q-51, which 
contains approximately 45 gallons oi 
contaminated hquid waste. This Record of 
Decision (ROD) addresses remediation of 
onsite ground water. along with remedial 
actions relating to Plt Q-51 and the l\:orth 
Tank Area. A subsequent ROD will 
address contamination associated with 
Soldier Creek. The primary contaminants 
of concern affecting the S<··!i, debris, and 
ground water arc VOC5 incjuding benzene, 
PCE, TCE, toluene, and xylcncs: othc; 
organics including phen·.>ls; and metals 
including chromium and iead. 

The selected remedial action for this site 
includes ground water pumping and onsite 
treatment using air stripping to remove 
VOCs, precipitation to remove metals, and 
fine filtration to remove anv rcmaininc 
organics and metals; using~ the treated 
water in onsite industrial processes; 
disposing of any residuals from the 
treatment processes offsitc; recovering 6,CX10 
to 12,000 gallons of hydrocarbons floating 
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above the ground water table "r>y usmg a 
dual fluid production system, iollowed by 
otisite disposal of the hydrocarbons; 
removing ap?roximatelv 45 gallons of 
liquid waste from Pit Q-51, and placing the 
liquid waste into 55-gallon drums; steam 
cleaning, backfilling and covering the pit 
with a concrete slab; storing the drums 
temporarily onsite; disposmg of waste and 
wash water from the steam cleaning 
process offsite; removing and disposing of 
a 750-gallon waste tank, and properly 
abandoning, demolishing and backfilling 
the onsite 235,000-gallon fuel oil tank at the 
North Tank Area; treating the contaminated 
soil from the North Tank Area using vapor 
extraction, with destruction of vapors in a 
thermal combustor; and ground water 
mr,nitoring. The estimated present worth 
cost for th1s remedial action is $13,198,308. 
O&M cost~ were not provided. 

PERFORMANCE STANDARDS OR G )ALS: 
Soil remediation goais include a 99% 
remO\·al of organic contaminants at the 
North Tank Area. Chemical-specific 
ground water cleanup goals include 
benzene 5 ug/1 (MCL), PCE 5 ug/1 (MCL), 
TCE 5 ug/1 (MCU, chromium 50 ug/l 
(MCU, and lead 50 ug/l (MCU. 

1!'-:STJTUTIO~AL COl'\ITROLS: Not 
applicable. 

KE'{\VORDS: Air Stripping; Benzene; 
Carcinogenic Compounds; Chromium; 
Clean Air Act; Clean \Vater Act; Debris; 
Direct Contact; Drinking Water 
Co:1taminants; Ground Water; Ground 
\\'atcr Monitoring; Ground Wa~cr 
Treatment; lncinera:;on/Therm< · 
Destruction; Lead; MCLs; Metals; O&i•. · 
Ofisitc Disposal; Onsitc Con~ammcn: 
Onsitc Discharge; Ons te Trt·atmen:; 
Organics; PCE; Phenols; Plume 
Management; RCRA; Saie Drinking Water 
Act; Soil; Sole-Source Aauifer; Solvents; 
State Standards/Regui.ations; TCE; 
Temporary Storage; Toluene; Treatmen: 
Technology; Vacuum Extraction; VCX::s; 
X\·Jencs. 
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RECORDS OF DECISION ABSTRACTS 
REGIOr\ 7 

Oowa, Kansas, Missouri, Nebraska) 

FAIRFIELD COAL 
GASIFICATION PLA:t\"T, IA 

First Remedial Action - Final 
September 21, 1990 

The 1.3-acre Fairfield Coal Gasification 
Plant is a fonner coal gas generato~ plant 
in the town of Fairfield, Jefferson County, 
Iowa. Since 1917, the site has been owned 
by the local power company. From 1878 to 
1950, gas was generated from coal as an 
energy source using various processes, each 
producin~; an array of by-products that 
were either sold or disposed oi onsite. 
Since 1937, coal tar and ammonium liquor 
wastes were disposed of onsite. In 1986, 
site investigations by the power company 
found evidence of surface contamination 
and contamination in the underlying 
ground water as a result of leaching from 
buried coal tar wastes. The SClurce of 
contamination was determined to be the 
sediment and soil associated with a relief 
gas holder, a gas holder pit area, and a tar 
separator. The primary contaminants of 
concern affecting the soil, sediment, and 
ground water are VOCs including benzene. 
toluene, and >.:ylcnes; other organic~ 
including PAHs; and metals including 
arsenic, chromium, and lead. 

The sei-xted remedial acti.Jn for the site 
include!> excavating 3,800 cubic yards of 
P AH-:ontaminated coal tar waste, soil, and 
sediment from the source areas and an 
additional undetermined quantity of soil 
from these site area~ after separating and 
decontaminating larger items, followed by 
offsite treatment using mcineration; 
pumping anC: treatment of an estimated 
1 ;577 ,000 gallons of contaminated ground 
water using filtration, polymer injection, 
and settling out of the sludge wastes, 
followed by treatment of the supernatant 
using carbon adsorption with oifsite 
discharge to a publicly owned treatment 
works <POTW) or onsitc use of the treated 
water in a nutrient addition treatment 
process; disposinf: of the settled sludge in 
accordance with appwved disposal 
methods; treating the coal gas mtgratlCln 
areas by enhanced bioremcdiation if a pilot 
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study proves successful; anc implemcntint
institutional controls, including ground 
water and land use restrictions, and site 
access restrictions, such as fencing. The 
estimated present worth cost for this 
remedial action is $5,815,000, which 
includes an estimated O&M cost of 
$4,762,000 for 30 years. 

PERFORMANCE STANDARDS OR GOALS: 
Ground water will be treated to reduce the 
Je,:~: of contaminants to levels acceptable E' 

the State, including iY.:'nzcne 1 uf;/1 (lCJ' 
cancer risk level), wiuene 2,000 ug/1 
(liictimc health advisory), and xylenes 
10,000 ug/1 (lifetime health advisory). 
Ground water will be treated to best 
available detection levels. If the ground 
water remediation levc!~ can not be 
attained, alternate concentration levels mav 
be established or a chemical-specific ARAR 
waiver may be invoked in an amendeC: 
ROD. Cleanup levels for soil arc based on 
risk assessmcn t and include total P AHs 
500 ug/kg, carcinogenic P AHs 100 ug/kg, 
and benzene 241 ug/kg. 

lNSTI~lTTIONAL CO\:"TROLS: Ground 
water and land usc restrictions will ix 
implemented to prevcn: direct contact with 
contaminants. 

KEYWORDS: Arsenic; Benzene; 
Biodc;radation/Land Application; -:arbon 
Adsorption (GAC); Carcinogenic 
Clmpounds; Chromium; Clean Air Act; 
=-·econtamination; Direct Contact; 
:::.xc:avation: Ground \'\atcr; Groun-:. Water 
Monitorinh; GrounC: \Vater "Treatment: 
l nci nera t'! on;' Th err.. a l Dcst ruction; 
Institutional Controls; Lead; M"-•:als; 0&:~1; 
Offsitc Discharge; Offsitc Disp-:ls.al; Ofisite 
Treatment; Onsitc Discharge; Onsitc 
Treatment; Organics: PAHs; Plume 
Management; Publiciy Owned Treatment 
Works {POT\!\'); RCRA; Sediment; Soil; 
State Standards/Regulations; Toluene; 
Treatability Studies; Treatment Technology; 
VOCs; \yiencs. 



PERFORM.t."lCE STA~'DARDS OR G'JALS: 
Cleanup levei~ are ba!:>ed on tht more 
stringent of e:~her SDW.t.. MCLs or State 
regulat.ons. These levels will reduce 
lifetime cancer risks to between 1 O.C and 1 ~ 
for carcinogenic compound~, and the 
Hazard Index (Hl) to less than 1 for 
non-carcinogens. Chemical-specific ground 
water cleanup goals include PCE 5 ug/1 
(proposed MCL), chromium 0.05 mg/1 
(MCU, and lead 0.05 mg/1 (MCU. Specific 
cleanup levels for soil were not provided. 

INSTi';',.TTJO."'AL CONTROLS: Ground 
water use restnctions will be Implemented 
to prohibit drinking water well construction 
within the contaminant plume. 

KEY1'\' :JRDS: Carbon Ad~rption (GACl; 
Caronoe:enic Compounds; Chromium; 
Cican Water Act; Direc; Contact; 
F10odplair:.; Ground Water; Ground Water 
Monitorin~; Ground Wat~r Treatment; 
Institutiona~ Controls; Lead; MCLs; Metals; 
O&M; Offsitc Disposal; Onsite Discharge; 
Onsite Trea:ment; PCE; RCF..A.; Safe 
Drinking Water Act; Soil: State 
Standards/Re£ulations; Treatability Studies; 
Treatment Te.:hnology; Vacuum Extraction; 
VOCs; Wetlands. 

MIDvVEST MA."~~.;UfACTURIKG/ 
NORTH FARM, IA 

F1rs: Remedial Action - Final 
September 27, 1990 

The 8-acre Midwest 1\.:.:.nufacturinS',/:,'orth 
Farm site is locatec on c: manufactu;:-,ic s:te 
o>med and operated by Smith-)onc: inc. m 
Kellog, low<:.. :....and use in the area 1s 
primarily indus tria!. From 197? to 1981, 
Smith-Jone~ engas'..'d ir. electroplatinf and 
paintinf operatwns of manufa::t:Jred 
products. which involved the use oi :cE: t;:
clear: the ~roduct before it was coatec \\'Ith 

the metal. In 1977, the State reo~ ired 
treatment o;· the wastewaters to preci.pitatc 
metals. The solid residuals were storc~c in 
an a~ve-ground tank, then t:-ansferred 
periodically to ar. unlined disposal cell 
onsite. Site inspections in the early 1980s, 
bv EPA revealed elevated h•..?an· metal 
concentrations in the 170 cubJ: vard waste 
disposal ceJJ, the ~<HTOundmg SOil, as well 
as a 7,200 cubic l:',•t v-:astc metals riie and 
a borrow pit arez. Ground water sampling 

revealed contamination of the alluvial 
aquifer underlying the site. This ROD 
addrc~ses both source control and ground 
wate~ remediation at the site. ";'he primary 
contaminants of concern affecting the 
soil/waste and ground water are VOCs, 
including PCE, TCE, toluene, and xylenes; 
and metals, including chromium and lead. 

The selected remedial action for this site 
includes installing c. low permeability cap 
over the waste disposal cell in accordance 
with RCRA landfill closure requirem·~nts; 
treating ground water usint: ai;- stripping, 
and possibk treatment of vapvr/air mixture 
usin,b ca;-bon adsorption, and filtering water 
to remove inorganics, if needed; 
discharging the treated water onsitc to the 
Skunk River or offsite to a publicly owned 
treatment works (POTW); implementing 
institutiona: controls including deeC. and 
ground water use restrictions; and ground 
water monitoring for 30 years. The 
estimated capital cost for this remedial 
action is $288,41 S, which include: a total 
O&:M cos: of $200,425 for 25 to 30 yea:r~. 

PH:FORM.t-~>....~CE ST A.~DARDS OR GOALS: 
Ground wate contamination at the site will 
be reduced to meet Iowa Anti-Degradation 
Requirements. 

Ii':STITUTIOl\:Ai... CO!\'TROLS: DeeC and 
ground wa tcr use restrictiom will be 
implcmentec until rcmediat::-n is 
compieted. 

KEY\VOF..-·'~: A i: S:hpping; Arsenic 
Cappin~: Ca:-bor A.cs....'xption (GAC; 
Carcin~':::c:-.< Comwunds; Chro:-:~iurr:: 
Clear. i\·ae . .:.ct; :J1rect Contact; Gwunc 
\Vater; Gro~·~: Water Monitoring; Grounc 
\\'ate:- Tre2 :~ '~'nt: Insti tutiona Controls; 
!...andfill Clc·~urc: :..eachabilitv Tests; Lead: 
!\1C .. Cs; MCL.s; \1ctals; O&M; Offsite 
Discr,arge; Onsite Containment; Onsite 
Discharge; Onsite Treatment; PCE; Publiclv 
Owr1l.·d Treatment Works (PC:\V); RCR.A; 
Saic Drinking Water Act; Soil; State 
Standards/Regulations; TCE; Toluene; 
VOCs; \\'lcncs. 
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MISSOURI ELECTRIC WORKS, MO 
First Remedial Action - Final 

Septembe: 28, 1990 

The 6.4-acre Missouri Electric Works 
(MEW) site is an electrical equipment sales, 
sc~ice, and remanufacturing operation in 
Cape Girardeau, Missouri. Intermittent 
onsite runoff channels flow into Cape 
LaCroix Creek located 0.7 miles east of the 
site, which enters the Mississippi River, 1.1 
miles to the southeast. A wetland area is 
located 700 feet south of th!.' site. Since 
1953, MEW has recvcled materials from old 
electrical equipmen"t, including the reuse of 
filtered t:-ansformer oil. More than 16,000 
transformers have been repaired or 
s-..'lapped, and approximately 28,000 gallons 
of transformer oil received onsite were 
neve~ recycled. The MEV\' property. as 
well as adjacent properti~, have been 
contaminated with PCBs as the result of 
inadequate storage and handling of 
transformers and PCB-contaminated 
transformer oil&. In addition, spills and 
disposal of industrial spent solvents 
occurrec onsitc affecting ground water 
undcrl~.ring the site. In 1984, preliminary 
State and EPA invcstigatwns found leakinF 
drums of transformer oii onsite and PCn 
levels in soil of up to 21,000 mg/kg. 
Based on this, in 1984, the State required 
removal of approximately 5,000 gallons of 
drummed waste oil. EPA conducted 
investigations from 1985 to 1987 that 
revealed onsite PCB contamination in the 
soil at levels of up to 58,000 mg/kg. 
Offsite migration of PCBs also was detected 
during these investigations. In 1988, the 
EPA required M E\V to notify the public of 
site contamination, limit exposure to 
employees and the public. and minimize 
movement of PCo-contaminated soil oftsitc 
irom runoff and erosion. In 1989, barriers 
were installed across runoff channels to 
intercept contaminated runoff. This Record 
of Decision (RODi addresses both 
contaminated soil and sediment removal, as 
well as the treatment of affected ground 
water. The primary contaminants of 
concern affecting the soil, sediment, anc 
ground water are VOC:s includint; benzene, 
PCE, and TCE; and organics including 
PCBs. 
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The sek'"Ctec remedia; action for this site 
indudes ex:avating PCB-contaminated soil 
and sediment and treating these by 
incineration onsite; placing exhaust gases 
through flue-gas coolers and particulate 
removal systems; remcwing acid gases 
ir>-situ; backfillin,!" with residual materials, 
based on leachabilitv tes! results; 
constructing a soil coV'er over the site; 
pumping and treatment of ground water 
with filtration and treatment Yia air 
stripping with subsequent carbon 
adsorption; discharging the treated water 
offsite to a surface drainage ditch between 
the site and the wetlands or to a publicly 
ov.'11ed treatment works (PO'IW). The 
estimated present worth cost for thi~ 
remedial action is $9,130,000, which 
inciuded an estimatec annual O&M cost of 
$64,010 for 15 years. 

PERFORMANCE STAND t..RDS OR GOALS: 
Contaminant levels for ~'"lil and sediment 
after treatment will represent an excess 
upper bound lifetime cancer risk of 2 x 10"''. 
Cleanup levels for ground water will be 
1 o..s and cleanup level~ will meet the TSCA 
PCB Spill Cleanup Policy, State water 
quality standards and Federal MCLs for 
VOCs. Chemical-specific goals include TCE 
5 ug/1 (MCL) for ground water, PCB 
10 mg/kg (TSCA) io: soii to a depth of 4 
feet and PCB 100 mg/kg (TSCA) for soil 
below a 4-foot depth. 

JNSTlTL'fiONAL CONTRO:..S: Deed 
and I or land use restricti >:1s will be 
implemented to limit the sit... to industrial 
or commercial usc. 

KEY\VORDS: Air; Air Monitoring Air 
Stnppmg; Benzene; C:. :-bon AdsoQrion 
!GAC); Carcinogenic C0mpounds; Dir~·:: 
Contact; Excavation; Groun::: \'1:c.t·.:-r; Grm.:·,,j 
Water Treatment; IncmcratiOr:/Therr:~al 
Destruction; Institutional Contrcls; 
Lcachaoilitv Tests; MCLGs; MCLs; O&M; 
O'isitc DiS'chargc; Onsite Disposal; Onsitc 
"T rca tmcnt; Organics; PCBs; PCE; Public 
h:oosurc; Publiclv Owned Treatment 
\\"orks CPOTW); Sa-fe Drinking Wate:- Act; 
Sed:r:-~ent; Soil; State Standards/Regulations; 
TCE; Toxic Substances Control Act: 
Treatab:;;~· Stud1cs; Treatment Technology; 
VOCs; \\'ctland~. 



ground water, and the third ROD in 1987, 
specified instaliation of a ground water 
extraction system in the lower canyon area 
(Zone 3), as well as surface channels to direct 
surface water runoff. Thi!'- fourth ROD 
addresses the contaminated ground water in 
Zone 1 (an interim measure) and in Zone 4, 
and proposes treatability studies to remediate 
the source material in Zone 1. A future ROD 
will specify the source treatment methods as 
well as a remedy for any remaining ground 
water contamination in Zone 1. The primary 
contaminants of concern affecting the ground 
water include VOCs such as TCE. 

The selected remedial action for this site 
includes dewatering the bedrock in the original 
disposal area (Zone 1 ), followed by ground 
water treatment at the existing pretreatment 
plant, and offsite discharge to a publicly owned 
treatment works (POTW) facility; ground water 
pumping and treatment using air stripping or 
granular activated carbon, and reverse osmosis 
in Zone 4, followed by onsite reinjection or 
disposal in an industrial sewer; conducting 
field tests on reinjection of treated ground 
water into Zones 2 and 3; and performing 
treatability tests on soil vapor extraction at 
Zone 1. The estimated present worth cost of 
this remedial action is $115,000,000, which 
includes unspecified O&M costs. 

PERFORMANCE STANDARDS OR GOA.LS: 
No remediation goals have been determined in 
this ROD for Zone 1 ground water 
contamination, because this is an interim 
measure. Chemical-specific goals for ground 
water in Zone 4 include TCE 5.0 ug/1 (50\\'A 
MCLs). 

TI\JST;UTJO\JAL CONTROLS: Not applicable. 

KEYWORDS: Air Strippint:: Carbon 
A.:sorption (GAC); Clean Air Act; Clean \\atcr 
A.:::t; Direct Contact; Drinkinc Watl':
Contaminants; Ground Water; Gro~nd \Vater 
Treatment; MCLs; O&M; Offsite Discharge; 
Onsite Dischar~e; Onsite Treatment; Plume 
Management; Publicly Owned Treatment Works 
(POTW); Safe Drinking Water Act; State 
Standards/Regulations; TCE; Treatability 
Studies; Treatment Technology; VOCs. 

WATKINS-JOHNSON 
(STEWART DIVISION), CA 

First Remedial Action - Final 
June 29, 1990 

The Watkins-Johnson site is an active research 
and development, manufacturing, and industrial 
complex in Santa Cruz County, five miles north 
of Santa Cruz, California. The Watkins-Johnson 
Company has owned and operated the complex 
since 1963, conductin£ such activities as: metal 
machining, degreasing, metal platin£. and photo 
laboratory activities. During these activities, a 
variety of organics, inorganics, and metals were 
used. In 1984, Regional authorities found TCE 
and T~A in the Watkins-Johnson wastewater 
disposal system. Further investigations 
revealed soil contamination at the site and 
ground water contamination in the Santa 
Margarita aquifer underlying the site. The 
aquifer has been designated a sole-source 
aquifer used for drinking water, and is 
comprised of a perched zone and a regional 
zone. In addition, the aquifer is easily 
accessible for drinking water supplies and for 
contamination from the ground surface. The 
primary contaminants of concern affecting the 
soil and ground water are VOCs including PCE 
and TCE; and metals including silver. 
The selected remedial action for this site 
includes soil vapor (vacuum) extraction with 
pretreatment of extracted vapors using granular 
activated carbon (GAC> prior to ambient 
discharge; capping and grading contaminated 
soil areas to minimize the potential for 
mobilization of soil contaminants to the ground 
water; installing infiltration leachfields to 
prevent offsite migration of ground water 
contaminants in the perched zone; installing 
gravity drains to transfer the contaminated 
p-ound water from the perched zone to the 
regional aquifer zone for subsequent extraction; 
ground water pumping and onsite treatment to 
remove contaminaticm irom both the perched 
and regional zones using GAC adsorption with 
offsite regeneration of spent carbcm; discharging 
the treated water onsite for industrial and 
consumptive usc and to recharge the perched 
zone or offsitc to surface water; and ground 
water monitoring. The estimated present worth 
cost for this remedial action is $2,156,243, 
which includes an estimated annual 0&~~ cost 
of S1o7,820. 
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PERFORMANCE STANDARDS OR GOALS: 
Ground water treatment standards for both the 
perched and regional zones were based on 
chemical-specific SDW A MCLGs or the more 
stringent of SDWA MCLs or MCLGs and State 
MCLs, thereby achieving a residual risk of 1~ 
to 104. Chemical-specific goals for ground 
water include PCE 0.005 mg/1 (PMCU and 
TCE 0.005 mg/1 (MCL). Soil remediation will 
ensure that soil no longer poses a threat to the 
ground water; however, no chemical-specific 
goals have been set for the soil. 

INSTITIITIONAL CONTROLS: Institutional 
controls will be developed and implemented 
during the remedial design/remedial action. 

KEYWORDS: Capping; Carbon Adsorption 
(GAC); Carcinogenic Compounds; Direct 
Contact; Drinking Water Contaminants; 
lnorganics; Ground Water; Ground Water 
Monitoring; Ground Water Treatment; 
Institutional Controls; MCLs; MCLGs; Metals; 
O&M; Offsite Discharge; Onsite Containment; 
Onsite Discharge; Onsite Treatment; PCE; 
Plume Management; Safe Drinking Water Act; 
Soil; Sole-Source Aquifer; Solvents; State 
Standards/Regulations; TCE; Treatability 
Studies; Treatment Technology; Vacuum 
Extraction; VCX::s. 
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